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FePd  wires with very strong 
perpendicular  anisotropy.
Stripe domains.
8 nm thick Bloch walls

5 mΩ reduction in R as each domain
wall is eliminated by an applied field.

10% change in R over 8-nm wall thickness

General agreement with expectations from
domain-wall scattering theories.
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Quantized Conductance in a Semiconductor Point Contact



Gold in air at room temp.  
J. L. Costa-Krämer, PRB 55, R4875 (97)

Gold in UHV at room temp.  
M. Brandbyge et al., PRB 52, 8499 (95)
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Gold STM tip in contact 
with gold sample



Nickel contacts
H. Oshima et al., APL  73, 2203 (1998)

No consistent conductance
quantization, at least when
the nickel is saturated in an
applied magnetic field.



B. Ludoph et al., PRB 61, 8561 (2000)

But actually, good quantization is not observed for nonmagnetic transition metals.

The existence of real atoms matters.
When there are lots of s, p, d orbitals per 
atom, there are lots of partially conducting
channels even in a single-atom 
point contact.

The individual transmission coefficients 
can be characterized separately using
tricks with superconducting contacts or
noise measurements.  

E. Scheer et al., PRL  78, 3535 (1997)
Data from an aluminum point contact.





N Garcia et al., PRL 82, 2923 (1999),
APL 76, 2586 (2000). Compare:  CPP GMR in Co/Cu: ~ 120%

              TMR in tunnel junctions: ~ 60%

Fe

Even bigger changes (100,000%) reported by S. Z. Hua 
and H. D. Chopra, PRB 67, 060401 (2003), but I suspect 
that their contacts might be breaking.



Magnetostriction?
No effect for Ni against Cu

Magnetoconstriction should go as
the square of the applied field.

Effect is there for non-magnetic metals
coated with a thin film of ferromagnet

Phase changes when the fixed moment
is flipped.



But I am still suspicious of the results.  It appears that all of the experiments
have been done at room temperature either in air or electrolytic solution.
Surface contamination?  Oxides?

Magnetic forces might move the wires slightly in the contact region and change R.

Contact geometry and magnetic state are not well characterized.  (this is hard)

Experiments in vacuum at low temperature have so far seen much smaller effects.

M. Viret et al., PRB 66, 220401 (2002)
Ni mechanical break junction
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Manipulating domain walls in permalloy wires using a spin-polarized current.






